INTRODUCTION {#sec1-1}
============

Fear of dentists and dentistry is a common and potentially distressing problem, both for the public and for dental practitioners. Dental anxiety has been defined as an "abnormal fear or dread of visiting the dentist for preventive care or therapy and unwarranted anxiety over dental procedures" and can have physiological, cognitive and behavioral consequences.\[[@ref1]\] Its intensity varies from nervousness to dental phobia. It is considered to be the main barrier to successful completion of treatment. Hence, dental anxiety affects the working lives of dental professional potentially compromising performance.

Managing dental anxiety has been suggested as one of the most difficult task for dental practitioners. The most common way of managing is the use of conscious sedation or general anesthesia. However, these procedures do carry some risks, require additional equipment and cannot be applied to the patients with allergies and other medications.\[[@ref2]\]

Off late, the previously marginalized therapies are gaining acceptance by general population. Aromatherapy is one such alternative medical approach, which includes the inhaled, absorbed, or ingested use of essential oils for prophylactic treatment.\[[@ref3][@ref4][@ref5]\]

The inhalation of different odors in aromatherapy been related to relaxation, alertness, attention, performance, and healing.\[[@ref6]\] Aroma of *Lavender* (*Lavandula angustifolia*) essential oil has been associated with parasympathetic stimulation of the autonomic nervous system, leading to decreased anxiety, improved mood, and increased sedation.\[[@ref7]\] Given the potential effects of essential oils, the goal of the present study was to know the effect of *Lavender* essential oil on anxiety levels of patients' awaiting dental procedures in dental office.

METHODS {#sec1-2}
=======

Simple random sampling method was employed to select 10 dental clinics in Guntur city. Randomly five dental clinics were allotted into *Lavender* group and other five for the control group. A total of 597 patients aged above 18 years visiting the dental clinic for the first time with dental problems were included. Patients with respiratory allergies and epilepsy were excluded \[[Figure 1](#F1){ref-type="fig"}\].
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Prior to procedure ethical clearance, the necessary permission from the private practitioner of the selected dental clinics and informed consent from the patients were obtained. In *Lavender* group, the candle warmers with essential oil diluted (1:1) with water were placed in waiting the hall and activated ½ h before the arrival of the first patient. Patients who were suffering from allergies were told to wait in the reception hall itself which was also furnished to hold patients. In the control group, candle warmer with normal water was used.

The patients, after waiting for 15 min in conditioned waiting rooms, were asked to fill the questionnaire comprising demographic information on age, gender, and modified dental anxiety scale,\[[@ref3]\] which is a brief, self-complete questionnaire consisting of five reasonable psychometric questions which summed together to produce a total score ranging from 5 to 25. Answering the questions was completely self-paced.

Student\'s *t*-test for determining the difference between the anxiety scores and analysis of variance for determining the variables effecting dental anxiety were used; level of significance was set at 0.05. All variables were calculated with SPSS for windows (SPSS, Chicago, IL, USA) version 18.0.

RESULTS {#sec1-3}
=======

The mean (standard deviation) age of subjects in *Lavender* group and control group was 37 (14) years and 33 (9) years, respectively. Gender wise distribution among study groups: In Control group 152 males and 158 females and in *Lavender* group 139 were males and 148 were females. Statistically significant (*P* = 0.001) reduction was observed in anxiety scores in *Lavender* group compared with control group \[[Table 1](#T1){ref-type="table"}\]. The patients were divided into three age groups (15--24 years, 25--34 years, 35 years, and above), on comparison of dental anxiety scores between three age groups in *Lavender* group, there was a statistically significant (*P* = 0.002) decrease with age in mean anxiety score \[[Table 1](#T1){ref-type="table"}\]. Comparison of anxiety scores between genders in *Lavender* group compared with control group showed statistically significant decrease in anxiety scores of both genders \[[Table 1](#T1){ref-type="table"}\].
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DISCUSSION {#sec1-4}
==========

The medicinal use of aromatic oils dates back to ancient Egyptian and Chinese cultures. Rene-Maurice Gattefosse, a French chemist experimented with essential oils for wound healing during World War I. However, aromatherapy gained attention during 1980s, when the work on mind-body healing and the emerging field of psychoneuroimmunology stimulated interest in the use of aromatherapy to alleviate emotional and mental distress. It is widely believed that odors have the power to influence emotional states in humans.\[[@ref8][@ref9]\]

The reception area in hospitals always has been a highly anxious place for patients. With our controlled experimental study, we have tested the hypothesis that essential oils reduce anxiety levels in patients awaiting dental procedures at dental office. Patients while waiting for dental procedures stimulated with ambient odor of *Lavender* and compared with the control condition. We have found that patients exposed to *Lavender* essential oil fragrance had lower level of anxiety, and confirmed the previous notion\[[@ref5][@ref8]\] of sedative properties of natural essential oils and extended its use in dental settings.

As the age increases the anxiety scores significantly decreased for *Lavender* group and it was unchanged in control group similar to the findings of Akbay *et al*.\[[@ref10]\] and Edwards and Fillingim\[[@ref11]\] additively females showed significant decrease in anxiety levels than males in both the groups consistent with Toet *et al*.\[[@ref12]\] and Marchand and Arsenault.\[[@ref13]\]

Moreover, the aroma of essential oils is effective in reducing moderate and state anxiety than severe and trait anxiety\[[@ref14]\] and effective against state anxiety than trait anxiety. In another study by Burnette, used rosemary and *Lavender* scents on 73 healthy college students during anxiety-provoking tasks and proved that they significantly reduce tension-anxiety and fatigue-inertia ratings.\[[@ref15]\]

Itai *et al*.\[[@ref16]\] compared the effects of *Lavender*, Hiba oil, and control conditions on depression and anxiety in hemodialysis patients. They showed that Hiba oil significantly decreased mean scores on both anxiety and depression, and *Lavender* significantly decreased mean anxiety scores. These findings were significant independent of personality traits, psychological status, and psychotherapeutic medication for anxiety and sleep.

The mechanism of action of essential oils is unknown in inducing emotional changes. For example, *Lavender* has been documented to act postsynoptically, and it modulates the activity of cyclic adenosine monophosphate (cAMP). A reduction in cAMP activity is associated with sedation. Linalool, one of the main ingredients of essential *Lavender* oil, lowered physiological arousal level by means of autonomic deactivation without affecting mood ratings.\[[@ref3][@ref17][@ref18]\] Neuroimaging studies have shown that olfactory processing is directly linked to the limbic system including the amygdale and that emotional changes are induced by means of olfactory stimulation.\[[@ref19]\] Considering the limitations, the present study was carried out on a small sample, and further no comparisons were done with other antianxiety modalities.

By our study, *Lavender* is an effective means of reducing current or state anxiety levels and not as an anxiety treatment. This provides evidence favoring the use of *Lavender* scent in dental settings as a low cost, simple intervention for alleviating dental patient anxiety. The results can be generalized to patients with levels of dental anxiety below the level of phobia who are attending the general dental clinics; also, it warrants extended research on a large scale for evaluating the effectiveness of essential oils in reducing dental anxiety.
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